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Fumio Maekawa*: Spiro-scalate phyllotaxis, newly discovered 
in Devonian Palaeostigma from South Africa 
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Spiro-scalate phyllotaxis of opposite leaves on the stem of Palaeostigma Sewardi, 
drawn from Plumstead’s photograph and modified with blank circles (hollow scar 
in the specimen) and hatched circles (raised lumps). Solid lines and broken lines 
are also added. B shows the horizontal plane of this phyllotaxis, with average 
divergence angle in 45°. 
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Resume 

Palaeostigma Krausel et Dolianiti was described from the Devonian strata in 
Brazil and also from the Cape System of South Africa. Formerly it had been treated 
by Seward (1932) under the genus Haplostigma ; this interpretation was that the 
surface was the cuticle of a stem of which all other tissue had decayed, so that the 
raised lumps were on the surface and seen from the outside, while the hollow scars, 
viewed from the inside of the stem were disposed on the counter surface. 

Recently Plumstead has reexamined the type specimen and some other additional 
specimens preserved rather better than the type and favoured Seward’s interpretation 
on the architecture of the stem, but inclined to accept the scars as the gemma or 
bulbils instead of any other projection. 

Flaving still no chance to examine the specimens by myself, but judging from 
the excellent photographs prepared in the paper by Plumstead, I came to the dif¬ 
ferent conclusions, as follows : 

1) Seward’s interpretation on the orientation of the cuticle layers is acceptable 
in its broad sense, but my opinion is different in that the hollow scars are situated 
on the upper surface itself while the raised lumps must be the cast of the hollow 
scars seen from the inside of the stem, being screened through the another layer of 
the cuticles. 

2) The scar can be interpreted presumably as the scar of S-class leaf. The 
radiate structure often seen in the center of the scars is the remniscence of a leaf 
trace or traces. 

3) The arrangement of the lumps and scars can be traced naturally as shown 
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in the figure, being the two lines of helics in parallel. 

4) Spanning these two lines which wind helically upwards the stem, each set 
of two leaves, represented by a hollow scar and a raised lump (for example, 1 and 
I, 2 and II, and so on) in fig. 1 combining each two in opposite directions, is the 
member of the spiro-scalate phyllotaxis which is the transitional stage in the evolu¬ 
tion of phyllotaxis. 

5) Palaeostigma has opposite leaves arranged in the spiro-scalate type with the 
averaged divergence angle in 45°. 

6) The other genera discovered from the Devonian Cape System i.e. Drepano- 
phycus, Leptophloeum, Haplostigma and Protorepidodendron, all have the phyllo¬ 
taxis in alternate verticillate type. Comparing to these genera, Palaeostigma seems 
to evolve further to such a degree as in the spiro-scalate phyllotaxis of opposite 
leaves. 

7) Judging from the phyllotaxis type and the presumable scar of leaf trace it 
is better to transfer the genus Palaeostigma to Lycopsida from Psilophyta. 

8) If we insert a branch belonging to F-class, between these two members of 
any set of leaves we may obtain SFS combination of a combined system of leaf 
and branch which we are familiar in Cordaites. 
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